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(57) Abstract: 




PURPOSE: A method for detecting pupils of eyes Is provided to perform j 

an accurate iris recognition which is insensitive to an influence of an I 
illumination for reflecting an eyeball image for realizing an iris detection j 
having an enhanced calculating amount and velocity. j 

CONSTITUTION: In an iris recognizing system including an illumination,] 
a video camera for obtaining an eyeball image of a human body, and a 
PC having a frame grabber, a basic point is searched firstly by an 
eyeball image reduced as a predetermined rate for decreasing a 
calculating amount of a photographed actual eyeball image(S1). A 
basic point in an eye pupil is detected from the reduced eyeball image 

(32). and boundary reserved areas between an iris and an eye pupil of the reduced eyeball image is decided(S3). A radius 
and a center of a circle most near to a boundary reserved area are calculated using more than three boundary reserved points 
distanced most out of the boundary reserved areas, a position and a size of an eye pupil are decided, and an eye pupil area 
is detected{S4). 
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S. 1-8: -g- "k^^ofl Sit!- olAl^ ^tl- ^^1?V ^# «o^^l- -g'^^ 

^- 5^ 7l§^ o.5.«.E^ ^^'S^l ^^^l* ^S>fe 'i'-*^^ l^El-vfl £1^. 
6-8: S-^Sl <^^ts>£l oj.^ OJAJ-O] q.^vH J^.^ 

* £^s) -^§-011 tfl?!- ^tg » 
3 : iicfl<a :ieflttl7> ^^^1^1 PC 



^«fl -i-^Sl :g-x^olc}-. 

<gaV2i o.5_. 7l^ ^sll ol-ii A]i^oi Daugmanol 7]^2] m,v>^^ ^a^-o^ j^s. o^^i<h1a^o| o)^ 

-?-aj>51(circi.ilar projection)-!: ^-^l- ^, HS^ -idCprojection)*^! °]^^^<^] cflsH 71-^-a)o> ^l-^Aj(Gaussian 

Convolution)^ o)^sV 7!-^ ^ gtofl ^7))^* ^^Jtl: ^. ^Tfl:^!!- ol^sj-o^ ^^o^ ;g Tj] a^^-o] 7]-^ ^^v*}- 

^5^1-1-. 7le "o'-'^sl ^-^ ^5)1 ^afl cflt?- =sai^(projection)4 <a<H^ ^(projection)<^l cfl?}- 

<il*]- ^a^V^sl ^7l-5L ^%<=>\] ^l?>ol ^^t!- ^^o] $X^. Al.;5l-i- "^7) ^sfl ^i^o] 

7l#2l •g-'g-i: o]^^ ^511 o]^ Al^b^Sl -¥-^°11'<'i 2:^1- Hfl^fl?!- '^'^-i: o|« 

tiVA>^ 3,T^o] it^f-SH Sa7^i4. :£2)-7> ^o] ^ fisfl cflgl-o^ -'p^sil 

t^-gr ^o'-7l*!- ^-Efl 7l#S] S)) ;^flo]-^ 5JAS.«|. ^'gfi^ ^a^^ 7fl<?l A]t* ^ti- 7l$Sl 

^^^O]] U]^<^ <gAV^ ^ ^;£7|. ^^^^ °1-^«^^<K1 yj^lfe itgSl Cg^<H] ^il-SVjl ^ 

Aj-7)t}- ^5}^ ^^^sV7l ^si] ^ ^^r§o. 2,1^(1), oisflo^ oj^c^Aj-^ ^E.^ ?HleK2). Hefl<y ::iefloi7> 

^^H^7](3m <ail Al^tjsl -gAl^v -a 

'd^^^ 1^0)71 ^sil dli^ga^ Hi^^_ ^^jg o>^ -^^o.^. 7l^^^ lj^> ^7j](si); Aj.71 ^^i^a <y:^ 

5l^Ei s-^ifl 71^^-i: ^#S1-J1(S2), °J:^ <^^oi-^ *5l)<4 a}o]2] ^ Tj) ^i^;.] ^^ I'Ssffe ?1-7]1(S3): 

-i-^S] ;g7il ^i^l^^ 7>^j >ael -iol^ ^fl7>Xl o]Aj-o] ;g7^1 ^^S.^* -^l-g-^H ^ 7i) ^ixlofl 7}^^ 7} 
€S1 aj-^ll-iif f'Ajo^ 2).^^ ^g|.o:| :g.^o^ ^7,^ ^^^SH ^i'*Vfe(S4) ^TjjS. ^^^El 
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£^-8: %l-Ss>a) a. m-t^ofl ir)-^ aV^ait!- ^Al<m^ ^^>^|*>7fl ^-^^c)-. 

o] of^cgAj.^ ?Hla1-S. Hl^<H ^^pE^sl ^511 oiA) ^HS^flolS. -^li^J^ 2:^(1) ?>n)leH2) ?J 

zlEfltHCFrame Grabber)7> ^x]^ PC(3)S ^^^S^f. ^j-^l PC(3)o11^ ^^ll^^ ihHP^-lH^, Visual C+ + 

S. 5.sLZ12fl"j£lcH olc|.. AV7l ?-2fl<a :i£fltH(2)^ ^0^-71 ^1 C) 5. ^j-D!) £H2)5.^E^ OJ ^ ^ o>.^»-^ ^ -y-tlJl* 

-S^^CMean sampling) 7] ig-i: i-ysl-o^ <^Aj-oll cfl§H "^l-a-^^ #<>l7l ^sflA-l o}-^ ^sfl* 

^^Jjsl-^ 51 oW^K ^-8- ^1- ^ol <^'^>o.^^El 1^1- ^-ajtl-i^fCc}-;^) SI). 

.'P-Sl-Al 1 

fV. N:7>5. -^^a). M: ^fl^. ^^h], i:0~(N-l), j:0~(M-l) 

^-il* ^^11 °J:^ 4^21 IS. «l-8-*H ^^-a- ^l-^V^ ^■f(N=2. M=2) cf-g- 



4 /=0/=o 



^ol-7l O]-^ ^^oMl -^ntl ^^^#31 7l5V^ajOl ^^}.j7 ^s.o^ sj^^it* 7l]A}.sV0^ Cf^ A^jq. 

7>-f ^l"i>(Gaussian) 2>S «L^. a-a^SM «3 1"?? (template) A]-g-t>-t:l-(ojl: = 1.2). 
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x:EJl-^3l 7>S.^:*1. y:efll-^s] ^fl^.o^^l. o ::tE^Sl 37] 
i. 3^1 ^o], i-fl^sl Efl^^^s. °>^<^^31 ^^ojcfl 7l^^ol >a^5l£^ (template matching)* 

-r^sH 7l§^* ^#«-cf(tV^l S2). 

'^^ofl ^<H^i vfl.f.oi 3,1^ o. o.<ggy^^ ^^«|. znJflol-sll^(grav-level)Sl ^t^y} #^5s>fe ^^o] 
t 4o\] £Al^ ^o] oi-^j^o] 7)^^ ^#0] 7l-^ol 71-^^1-4. ^ ^^l^l^Hl^ife tb^^^'y 7]^^ 

aJifl- o).g-§]-^c11, -^1-71 3:^ S.s^^ Aj-7l i£ 4 «fl H]-<4 ^o), A] A].^^ 2^^o] ^^oi] aVAV 

EjcH ^oj^ ojAj-ol] ^Als]^ 5J.|. o^nlSVizf. ^aV^^S 3^r^o] hVa]-^ 3:igo^ £g ^ofl o^efl A^ofl 7^ 

•i^^^sVT]!-]-, ^tl^l) ^«o1lA^ H].A].:t ;g 31 si) olAl.g. ^j_y^7y ^^£10^ 0.^^,7^ oj^- U|. ^ n^r^^^ ' 

<^1^* '^^S. <^1-g-5l-<H ^sfl A] 3:Xgo^ «]rAl-o]^ls. s.^ o}^o_s. -^^^^ ^oj^ ''Jaj-cHIa^ h_U>e1 ^ 

■^^ fl^l* I.M^I ^tb 7]^^o_s. AV-g-sV^ ^^10.5- s>iL sir}. i4e>Ai f^j-j.^ o]^. 

5J^r *S11 °jAj-o1)Ai r^x^ nVA}^ $] c^A)» ^#2] 7)§^^^_ A]-^*)-* 2] ml el- ^ 5I 

41-7] 7l#^AS-^E^ £ 5<^] £Al^ u>s). ^o] 3,1^^ f-^ o.^ s>a] S^c'-^^ASSI HS.iF>oj(Profile) -g: 

^#*l-cf. N7fl2l ixV^ Ai^oijA-] ^7)) 4 ^#^1-71 ^e>7l ^^H. zieMoi.s(Gradient)<H) Sfl'g-sVfe ^Tij o^a- 
a h(n)l- ^SA^*>:il. H^.aVaOi!]- ^Til^Ji o>iH(h(n))Sl ^l-^r^(convolution)* '>l-g-S>'^. ^M.s}mx{n)) 

-V(lO = • /,(„) 

^1* l-ol, Laplacian of Gaussian Masks] ^-f i^^^). :^o] :^7^] n>ifi7> a.Al^c]- 
/'(")-(-! 2 -I] 

tl-l-^r-a(Convolution)*M ofl ;«llS.-5iS.^i(Zero-crossing)4- ^-S: 'a'ib^'y eJ^lCEdge) "^5iel 

1^* ol-g-s>ia ^^^112] ^7111- ^<^>vHo1 :^^] ^ ^'gtlrcl-CtMl S3) 

^o'^l ^iL ^1?] ^ 7>^ -asl -go^^ xl^(C4, C5. C6) oj^l-o] ol.g.g].o^. ;g7jl ^:b.;<)<^1 7]-^^- 71-771-^ -i-^* 
l-l-EftH^ ^S] Hj^lfl-if ^A]o^ 2l-j£-i. i^>^ f'-a 0.s.«.E] ^ ^%<>^ o]S^ 7]^^ ^>olo^ ^o] 

o^. ^x>* ^4-^ A] -7)^ l^jsl-ai ol§ ol^Sfo^ ^o.s £ 6011 £Al^ H].S!L :g-ol =.:g:sJ ^:SlS!l =i7l« 

4-S- S.I 7l$ IrisAl-2] ^-g- 7]^s\- ^ ^«gollA-l ^Hl'iVtl- '&aielwSl-sl <g^AS-^El -g-^* 
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-i-^ 7i'a 


^##£.(4860X6671$) 


Ins^V3^ -S^^ ^# yj'a 


408ms 


•S- ^# 7]"^ 


150ms 



m 2] 





100% 


^o^5 ^:£(Pentium 11-350) 


8 ms 



7|^^^4 ^^1)2^- ^^o^ ^^^^ o]^^ ^£o^ 

2V US °]*V ^511 <yAl^ o]gV ^;£o] ^tAj-^V A, oj. o.o^_ 7l^o^ SLsfl olA] A] A^eJoIjA^ ^^3121-^ olfV 

Sl-7> 

^o'-7l<^lAi^ ^ »^T^2] W>^>3ltV ^Ajofl^ ^3:5H ^ «>^^1 -?]-, «t| 7]^ ^o]:0^ 4-^^ '^-'S 4fe SV7l S] 

(57! 'g^l 
1. 

^■^(1), 'it^'^^o'-a: ^Ms-H2). oy^s^u. ^^^^S.^ c^x]^ ^J^J-^iS. ^?!-5>fe Fefl 

I12llal7l- ^^1^ Al^^iBl7l(3)l- ^Hle>^ ^^1) CQAI Aj^Eflel ^A]^ Jg-^ wj-i^oll olo^x^: 

^^1 •jV^'g^J-* <a^V^* ^Sll Hl^S. o].^ 'g^J-^S. 7l§^* 1*)- :a AJj^).- 7)1(51 

S'gsm tM](S3): ^ 

o)ol Hj.xlS.j4 f^Alol l^gl.c^ ^^01 o|^l2|. 37^^ ^^«|-<^ «^«^ ^#S1-^{S4) ^A^Sl^ ^ 

■i: AS ^l-fe ^511 olAi^g- o^^V ^Al:^V aj-ig. 
2. 

^11 1 ^M) 5i<H^1. 

7fl?l ^«fl AV^g-sl^ ^5)1 oiAi^ o^gi.ol >^V7l Hjcl^ ?>°fleK2)S^E^ %<i^ t:]^]b^ oyzjL <^^^o_^^^ 

AS Sl-fe ^Sfl OjAl^ ^A]^ Hj-lg. 

^T^^ 3. 

^•11 1 «J-<^1 

H^* ^t!- ^# £^ zi 7l^^sl 

^^ch^llAi wVa>^ ^t^o^ ^s]^ ^o>a-1 ^^o^ 7l#^ AS A>-g-«|.^ ^igo] 3Li4t Zi-i: 

^^lAS ^1^511 o]Ai^ <^^v ^Al^ IJ"^. 
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